This data article contains the chemical structure of cellobiose, which was chosen as the model molecule of cellulose. A brief diagram of the reaction system established by Packmol containing celluloses, hydroxyl radicals and water for ReaxFF kinetic simulation as well as the energy change curve obtained during the optimization process were provided. The total ion current (TIC) and product species of the reaction of cellobiose with Fenton's regent given by GC-MS were displayed, respectively. A brief diagram of the OH-abstraction of cellobiose triggered by hydrated hydrogen radical was shown. Additionally, chemical structures of all transition states in pathways 1e4 of the reaction of cellobiose with OH carried out by means of quantum calculation using Gaussian 09 are shown. Some key frames in reaction pathway 1 obtained by ReaxFF simulation and the thermodynamic parameters for reaction pathways 1e4 were also listed successively.
a b s t r a c t
This data article contains the chemical structure of cellobiose, which was chosen as the model molecule of cellulose. A brief diagram of the reaction system established by Packmol containing celluloses, hydroxyl radicals and water for ReaxFF kinetic simulation as well as the energy change curve obtained during the optimization process were provided. The total ion current (TIC) and product species of the reaction of cellobiose with Fenton's regent given by GC-MS were displayed, respectively. A brief diagram of the OH-abstraction of cellobiose triggered by hydrated hydrogen radical was shown. Additionally, chemical structures of all transition states in pathways 1e4 of the reaction of cellobiose with OH carried out by means of quantum calculation using Gaussian 09 are shown. Some key frames in reaction pathway 1 obtained by ReaxFF simulation and the thermodynamic parameters for reaction pathways 1e4 were also listed successively. Interpretation of this data can be found in a research article titled "Study on Cellulose Degradation Induced by Hydroxyl Radical with Cellobiose as a Model Using GC-MS, ReaxFF Simulation and DFT Computation" (Shao et al., 2020) [1] .
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Data
Data provided in this article are based on GC-MS, ReaxFF kinetics simulation and DFT computation. The computation performed applying Gaussian 09 [1] at B3LYP/6-31 þ G (d,p) level and are treated using ChemBioDraw Ultra 12.0 [2] , Origin 9.0 or BIOVIA Discovery Studio Visualizer 2016 [3] . Cellobiose Specifications Table   Subject Chemistry, Physical and Theoretical Chemistry Specific subject area Radical degradation mechanism of carbohydrate Type of data The MS samples were derived with O-methyl hydroxylamine hydrochloride/pyridine and N-methyl-N-(trimethylsilyl) trifluoroacetamide. The temperature of the injector was set at 250 C, the flow rate of the carrier gas (helium) was 1.00 mL/min and the split ratio was 10:1. The temperature of the column was set to keep at 110 C for 2 min at first, then raised to 160 C at 8 C/min, to 230 C at 2 C/min, to 250 C at 5 C/min and kept for 10 min. The injection volume was 1.0 mL. Table 1 Value of the Data These data provide some details which can facilitate the readers' understanding of the related research article. All researchers and investigators who focused on the related research field can benefit from these data. These data could extend the readers' knowledge about the free radical degradation of cellulose.
was chosen as the model molecule and its chemical structure is shown in Fig. 1 . The ReaxFF kinetics system established by Packmol [4] as well as the energy curve during the geometry optimization process by Materials Studio 8.0 [5] are shown in Fig. 2 . In Fig. 3 , the total ion current obtained by gas chromatography e mass spectra (GC-MS) and the product species based on different carbon atoms are displayed, the latter figure is done by origin 9.0. And in Fig. 4 , a brief diagram of the hydroxyl group abstraction process induced by hydrated hydrogen radical is shown. Figs. 5e8 show the 3D structures of transition states in the reaction pathways 1 to 4. Some key frames during reaction pathway 1 given by the ReaxFF kinetics simulation with Materials Studio 8.0, such as the H-abstraction, the formation of aldehyde groups as well as breakage of the glycosidic bond are listed in Fig. 9 .
Thermodynamic parameters of pathways given by quantum calculation are listed in Table 1 . 
Experimental design, materials and methods
A Trace 1310 gas chromatograph (Thermo, USA) equipped with an ISQ single quadrupole mass spectrometer (Thermo, USA) and a MPe5 ms gas chromatographic column (0.25 mm Â 30 m Â 0.25 mm, Agilent, USA) was used for the GC-MS analysis. Analysis of GC-MS was performed using the Thermo Xcalibur Qual software [6] . Identification of compounds was carried out by comparing the mass spectra to the standard library NIST11 [7, 8] .
The chemical structure schemes were generated by using BIOVIA Discovery Studio Visualizer 2016 based on the TS optimization of the corresponding transition states with Gaussian 09 at B3LYP/6-31 þ G (d,p) level. 
